We discuss three topics relevant to testing the Standard Model to high precision: commensurate scale relations, which relate observables to each other in pertubation theory without renormalization scale or scheme ambiguity, the relationship of compositeness to anomalous moments, and new methods for measuring the anomalous magnetic -and quadrupole moments of the W and 2.
Introduction
One of the obstacles to testing the Standard Model to high precision is the fact that perturbative predictions depend on the choice of rernormalization scale and scheme.
The situation is further complicated by the fact that computations in different sectors of the Standard Model are carried out using different renormalization schemes. For example, in quantum electrodynamics, higher order radiative corrections are computed in the traditional "on-shell" scheme using Pauli-Villars regularization. The QED coupling CYQED is defined from the Coulomb scattering of heavy test charges at zero momentum transfer. The scale k2 in the running QED coupling cyQED(k2) is then set by the virtuality of the photon propagator in order to sum all vacuum polarization corrections.
However, in the non:Abelian sectors of the Standard Model, higher order computations are usually carried out using the MS dimensional regularization scheme.
The renormalization scale p that appears in perturbative expansions in the QCD cou- Commensurate scale relations can also be applied in grand unified theories to make scale and scheme invariant predictions which relate physical observables in different sectors of the theory. In addition, the commensurate scale relation between a~, as defined from the heavy quark potential, and arm provides an analytic extension of the IMS scheme in which flavor thresholds are taken into account the proper scale automatically.
The heavy quark coupling LYV has been recently been determined to . _ high precision from lattice gauge theory 5 by using an improved perturbation theory closely related to the BLM method.
In the Standard Model, it is assumed that the lepton, quark, and vector bosons are all elementary.
In the second part of this talk, we discuss the ways in which a composite spin-i or spin-l system can mimic the quantum of an elementary field, provided its size R, defined from the slope of form factors, is small compared to its
Compton scale l/M. In particular, we shall use a light-cone description of relativistic bound states to show that the anomalous moment of a composite system vanishes in the point-like A&R -+ 0 limit '. The light-cone Fock state method also provides an important relationship between the axial coupling and magnetic moment of a composite system.
One of the remarkable consequences of the canonical couplings of the Standard
Model is a superconvergent sum rule for polarized photoabsorption cross sections at the tree level 7v8. This classical sum rule in turns imply the reversal of sign of the polarization asymmetry at a specific energy for processes such as ye-+ W-V, '.
The implications of these predictions for high precision tests of the Standard Model and limits on compositeness are discussed in Section 4.
Commensurate Scale Relations and The Generalized Crewther Relation in Quantum Chromodynamics
In 1972 Crewther lo derived a remarkable consequence of the operator product expansion for conformally-invariant gauge theory. Crewther's relation has the form 3s = A-R'
where S is the value of the anomaly controlling 7r" t yy decay, I< is the value of the Bjorken sum rule in polarized deep inelastic scattering, and R' is the isovector part of the annihilation cross section ratio a(e+e--+hadrons)/a(e+e---+ p+p- 
Similarly, we can define the entire radiative correction to the Bjorken sum rule as the effective charge (ugI (Q) w h ere Q is the lepton momentum transfer:
We now use the known expressions to three loops 18~1gy20 in MS scheme and choose the leading-order and next-to-leading scales Q* and Q** to re-sum all quark and gluon vacuum polarization corrections into the running couplings. 
(4)
The coefficients in the series (aside for a factor of CF, which can be absorbed in the definition of (us) are actually independent of color and are the same in Abelian, non-Abelian, and conformal gauge theory. The non-Abelian structure of the theory is reflected in the scales Q* and Q**. Note that the MS renormalization scheme is used here for calculational convenience; it serves simply as an intermediary between observables. This is equivalent to the group property defined by Peterman and 
In practice, the scale Q*** in the above expression can be chosen to be Q**. Notice that aside from the light-by-light contributions, all the 53,55 and r2 dependencies have been absorbed into the renormalization scales Q* and Q**. Understandably, the 7r2 term should be absorbed into renormalization scale since it comes from the analytical continuation of R(Q) to the Euclidean region.
For the three flavor case, where we can neglect the light-by-light contribution, the series remarkably simplifies to the CSR of Eq. (4). The form suggests that for the general SU(N) group th e natural expansion parameter is G = (3C~/47r) o. The use of G also makes it explicit that the same formula is valid for QCD and QED.
That is, in the limit NC + 0 the perturbative coefficients in QCD coincide with the pertur-bative coefficients of an Abelian analog of &CD.
In Fig. 1 we plot the scales Q*, and Q** as function of Q for in the range 0 < Q 5 6.
We can see that the scales Q* and Q** are of the same order as Q but roughly a factor l/2 to l/3 smaller.
Figure 1: The commensurate scales Q* and Q** for the case of Bjorken sum rule expressed in terms of oR( Q).
In Fig. 2 we plot the prediction for the value of the Bjorken sum rule using as input the values of CYR(Q) as g iven by Mattingly and Stevenson 24. We use Q*** = Q** here.
Notice that the prediction has a very smooth and flat behavior, even at Q" -2 GeV2 
Zkctromagnetic and Axial Moments of Relativistic Bound States '
The magnetic moments of non-relativistic bound state systems such as atoms are normally computed by summing the moments of its constituents. The situation is much more interesting and complex for composite systems in QCD where relativistic recoil effects must be taken into account. For example, at infinitely small radius RM t 0 and infinitely high excitation energy, the magnetic moment of any spin-i system will become equal to the Dirac moment e/2A4, as can be shown directly from the Drell-Hearn-Gerasimov (DHG) sum rule 27t28. More remarkably, one can use a generalization 2g of the DHG sum rule to show 3o that the magnetic and quadrupole moments of any composite spin-one system take on the canonical values ,Y = e/A4
and Q = -e/M2 in the limit of zero bound-state radius or infinite excitation energy.
Thus in the strong binding limit, the moments of composite particles coincide with the moments of the gauge particles in the tree-graph approximation to the Standard The light-cone ("front-form") formalism 32 provides a convenient covariant framework for evaluating current matrix elements of composite systems 28. The formalism is independent of the choice of momentum pp, and form factors can be calculated from diagonal matrix elements; i.e, the convolution of light-cone wavefunctions with the same particle number n. In contrast, in equal-time theory, one needs to consider frame-dependent non-diagonal pair creation matrix elements as well as vacuum creation contributions to the current which are unconstrained by the Fock wavefunctions. The Bethe-Salpeter formalism is covariant, but one needs to evaluate the matrix elements of an infinite number of irreducible kernels, even in the case when one constituent is infinitely heavy. A three-quark light-cone model can be used to illustrate the functional relationship between the anomalous moment of a proton up and its Dirac radius 6. The value of R;2 = -6~G'r(Q~)/dQ~[~z=~ is varied by changing the size parameters. Figure 3 shows that when one plots the dimensionless observable up against the dimensionless observable MRr, the prediction is essentially independent of the assumed power-law 
Precision limits on Anomalous Couplings of the W and 2'
The Dirac value g = 2 for the magnetic moment p = geS/2M of a particle of charge e, mass A4, and spin S, plays a special role in quantum field theory. 
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